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INVENTORS: S. Richard F. Sims and William C. Pittman 

TITLE OF INVENTION: Weather-Agile Reconfigurable Automatic 

Target Recognition System 

INFORMATION DISCLOSURE STATEMENT 

A) U. S. Patent 6,535,647 Bl teaches compressing hyperspectral imagery by using 
differential pulse code modulation (DPCM) for spectral decorrelation while an 
adaptive 2-D discrete cosine transform coding scheme is used for spatial 
decorrelation. This provides compression of hyperspectral imagery in both the 
spectral and spatial domains with a moderate degree of complexity and maximum 
fidelity of the reconstructed image. 

B) U. S. Patent 6,347,762 Bl teaches a multispectral-hyperspectral sensing system 
that comprises a control center, a surveillance platform and at least one weapon 
battery with known sensing and destroying capabilities. The control center 
coordinates target information flow between the surveillance platform and the 
weapon battery so as to increase the level of precision of the strike against the 
selected target. The information coordination consists of taking hyperspectral 
information from the surveillance and condensing it to the specific broadband used 
by the weapon seeker. 

Unlike above invention, instant invention is weather-agile in that dissimilar 
sensors suited for best function in dissimilar weather conditions can be used on the 
surveillance platform and on the weapon seeker. The use of synthetic aperture 
radars enables detection of targets in fog and rain and other visually obscuring 
weather while electro-optical sensors work best in fair weather. 

C) U. S. Patent 6,111,241 teaches a weapon sensor that combines laser semi-active 
sensing with two-dimensional infrared focal plane array sensing to provide the 
correlation of the temporal returns of the former with the spatial laser returns of 
the latter to allow the last pulse return indicative of the true target to be identified 
on the infrared focal plane array. The focal plane array on the surveillance 
platform observing the same scene can provide a confirmation of the true target 
return to the weapon. 

D) Namuduri, Bouyoucef and Kaplan report a clutter complexity metric that measures 
the extent to which objects in the background scene are target-like. The purpose 
of the metric is to establish a bound on automatic target recognition (ATR) 
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INVENTORS: S. Richard F. Sims and William C. Pittman 

TITLE OF INVENTION: Weather-Agile Reconfigurable Automatic 

Target Recognition System 


performance as a function of the complexity metric by performing the following steps 
on a database of images: 

(1) Characterizations of ATR performance bounds, 

(2) Development of a clutter complexity metric as the incorporation of 
weighted image processing features that correlate with the ATR 
performance bounds over an appropriate subset of imagery, 

(3) Validation of clutter metric using real ATR performance, and 

(4) Refinement of the metric using different image processing features. 

E) Hsu, Kerekes, Burke and Crooks report an approach to fusing synthetic aperture 
radar (SAR) and hyperspectral image (HSI) data sets over the same area. Co- 
registration of the images was accomplished using references to terrain features. 
The fusion results showed the detection of a vehicle under a camouflage net and a 
significant reduction of SAR false alarms. 

F) Costantini, Farina and Zirilli report a method of fusing SAR images of different 
resolutions of the same scene. This method can be used in cases where the 
surveillance SAR has the higher resolution sensor and the weapon SAR has the 
lower resolution sensor. By fusing the higher resolution surveillance sensor with 
the lower resolution weapon sensor, a better match between the sensors is 


None of the above references, whether singly or in combination, teaches applicants' 
weather-agile automatic target recognition system. 
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